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(54) SEMICONDUCTOR MEMORY AND ITS DRIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor memory in which an address 
access time (tAA) and a data access time (tAC) 
can be shortened. 

SOLUTION: This semiconductor memory is , ^ 
provided with a clock buffer buffering an 
external clock, a delay fixed loop generating a 
delay fixed loop clock (DLL clock, DLL: delayed 
locked loop) synchronizing with the external 
clock, a control signal buffer RECEIVING an 
external control signal, buffering it, and 
generating an internal control signal 
synchronizing with a DLL clock, and an address 
signal buffer or a CAS buffer receiving an 
external address signal or a CAS(column 
address strobe) signal and buffering it, and 
generating an internal address signal 
synchronizing with the DLL clock. 
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[iSH] TKl-XT'^-feX^PaT (t AA) & X V-'t— 9 T 

A' 7 7r'J y^-g. ?n 7 ^77rL o 7 ? 
IC|BJ«B 9 n>y? (DLL? O 7 ? . DLL: 

delayed locked loop) Sr^^S^^iBiH^^— 

r t , ftmmmmt%.\t u< -yyrv y ? ltdll? 

^J^-y 7rt. ^g|5T H l/Xff-f ££«:CAS(coluinn add 
ress strobe)ff^-$rSftt^ '/ 7r 'J y^LT. DLL? 

Vl^Xim^-v 7 r t £U:CASA.y 7 r fc £»fl>o 
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9u- ; 9^yyy^k. 

mum? o ••/ 9 \mmLtzwmm.^~y^ a > y 9 
(kjit. dll ? n v 9 1 a-t) tz^mmm. 

)V-T{\Xf. DLL k aii~) k . 

y«JMi#£gfiLA-y 7T'J y^'LT . i»LL? 

a .y 9 1 mmLtz^mmm^^i-ttzib(D%\mm 

5>hMTVV>xm Ji 7£fcl±V& (column address strobe) ft 
#£gff LA" .y^r'JV/U, tfflEDLL? Uv9tn 

fc^fM^y. 

[H»*«2] $6(C MlBl*I«iJfflIff^S-r3-TV 
y 9 ' L T rj v y Hfl-f- £ £)£-t £> fcaw? 3 V y H -r 3 - 

k mmt-tmsm 1 t:EK<o#»- 

*M*y. 

hzt mm-ttmsm 1 t=feao¥#fM* y . 
cii*iS4i niLjmmm^. DLLU-t-y r-fi-^ w 

-T-/ Tim. -bfl-y y^Ap^m^tiXU-tH- 
7 1) 7 W >- .*ff W?ff LT , DLLftiJMfl^fc XV 9 

d ;y ?&<t: ?7li9-££ftT . W>29 
n y ? * £j£-t&*:a6«? o. -y 7iMP , 
^Si? D -y ? Z%lfXDLL9u y ? &&]&t&-t:»b<mi 
A'-y^rgPt, 

MiBDLL*ij»ft^. ?i-gpcAsfi#fc i £g 

ilLTA'-y 7 r 'J ftmPm^&XVfctRZti 
fzftffi(^m^*&Mi-&fzisb<r)CfiS>^v y r^k . 

2 ? O -y ? . MlfiDLL^ X?-y9. Ml BDLLf|ilJffl!ff^ «£ 
L . 3? 2 CASfi#& J; § ixfz CASff -t £ 6 CA 

y. 

Clt*Il5] $61;, m^M29X3^9. IffEDLL^D 

<y ? £&j£i-&1i*>6>)9 n >y ?jgl&g&£ «^.Tt>& «_ t 
£#*g[fc-t&flf*Jl4 K^»tf)¥#fM * U . 
[11*116] 3 HUieDLLflJffllfl^, fl^STFU:* 

fi-f *> xvmm%E.m^* i %iiixrt>y yr o y?L. 

*V)T H L-Xft^A-.y 7 rUk . 

#, syiartgp^ d -y ^ , iwfaDLL? d -y ^ , mmu-mw 
im. mmmr^uxm^iixvmmmnm^ 
gmtx^vi-L. mm.r f uxm x vekxivz 
m%T\ i ]sxm^*£jfcf&T)*i'X7vi-ukZffit 



•j . 

[fl!*iB7 ] mZ9 a >y ^Mfllffi^. 
HUtaDLL^att-ftft^-. iuiaDLLV-fc-y Fff#. mla-b^ 

7 y 7 u- -y x ASiSff|#ts XifJziiy Vyu «y v- 
conasj&ff 5 't&ynxiiUk . 

-y -f - 1 . fjia^ a -y ? ai^-t^fc^Olg 1 9 

c7)^f*^^y» 
[||*JI8 ] fulB^ a y 

XV-T -y 7"fl#t LT . ? a -y fc KWSftlz 9 
u-y9k 0M<rMB& Sr J< -y 7 r 'J y ? t , 4HI^ 

^C7)SglyS' y7Tg|5t , 

Ig^ 1 A-y 7 r ai<oa**S<t tTDLL^ p -y ^ 

* M&R4 (;ie«»^##:^ q& y . 
[ 9 ] lulB^ 1 a* >y 7 r , 1« S 9 

' [ IS^JS 1 0 ] iff EDLL; n' >y 7 r , ffli!cffl« >f y 

^—9^mix\^zk wmk^hmim&iztmn 
[it*ii in mti9 n -y ^ntttf^, 

fllBDLL^ n >y ^is i^HUlEDLL^fi#tcm^l.lS 1 
iSU^-yyrMk. 

mMftffl? d y ^iJirt^tttifi^ p -y ^3BI?fi-9fc:i5S^ 
l>|g2TSL/S'y7rg|5i:, 

MI£^2TSLys-.y 7 r»«ai*S:SttT . ffitt^P -y 9 

tteRtztitbcom i target . 

mmW)9 u-y9 £%liX , »^ a -y 

li*il 5 KfEttWifM ^ U . 
[ m&B 1 2 3 mriacASy s' y 7 r , 
BtflBDLL$iJIHlfi-f - (IJE^LT Mta^hgPCASfl^- k WOES* 

■yyrUk, 

l^RKSfi*: WASff-^^^-r-g, tz*><TM2 tH73SI5 
t v>^. £ i: $■ WafcV 4 Cia«^*» 

[If*il 1 3 ] UiE* 2 A. y 7 rgp*\ «as 7-|s] 

mcj: o«i*s*i"cv»4 ; t ?tw®Lktumm 1 2c 
ieac^Nit^ty. 

[fi*ii 1 4 ] Mien 2 ajflaw. nis:flic7)-Y w\- 
iam<D#3£fM*y. 

[II*II 1 5 ] fjtaCAS^ -y HKtf. 
f)ieDLL$J»ff #- . ffiaDLL 9 p »y ^ & «t IX M IBM & 9 P 
v ^ SrSft LT , 9lffa$iJfflifl#&4iBS;-ra/iy)cO$WgP 
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k. 

t zmix^z c k ^ftSk -ri>if*ii4 cieteo^ 
nmm 1 6 ] ffirtam 257 Mt&*fpiic 1 

9*?Wc£*iT C k k -t-5.lt*!! 1 5 fcfEifcT) 

[fl5KlI17] 7?-t?XB#P B 1A\ 1. 5-fy#IilTT 
&l>ik£#®kir&!f*if4fcfe«^¥*fr^ 'J. . 
[!i*3?18] MtengR^a^^^4«-n»lllXT 

tflE^g&7 07^A' 7 7r'J >^S3S 2 -y 7* 
k. 

ffia^hSP^ n >y ? kHSfWc [ajffi L^SMe^-r (D 
LL)'? P >y 7 & W, 3 >y 7°k . 

IEDLL7Q -y 7 £a}7J-fl>lfl4 Xf y 7° k £*-f & Z k 

mmt~?&*mfo** y oigtSTm 

[If^II 19] $ , CASA".y 7 rglHCDLL? o >y 7 
£tt^S7.T y 7"frir** >T k £«r» k *tt 1 

CH*JS20] WlfiDLL^n>y^tH«^i 
RNB LfclWIMWI^i^M-*^'?- >y T*#*<i £ k 

£»s k -r 4 ti^ii 1 8 KieawMM * y tm^j- 

a. 

[MM 2 1 1 rt«B5««WS#**a-r&ifiEX7 i -y7- 
#, DLL? n >y 7 k ?'h»MWg #t JrSil L-T . HiriBftJ 

«p W7t awe* o fitt>*i.s i t srwst t *t& m%m 2 

[»*JI2 2 ] § fflriaDLL^CJ-y 7 k30tWK 

rot tfcrt»r h isxmz mixr- -y?m 
•thzt ztmt-tmsm 1 8 tsawmiMM * y 

[i«*ii2 3 ] rarH^^fi-^^^-rsKiiexT 

•y 7°** , DLL 7 n y ? k ?hgPT K U X<m tSKfflf 4 

MI5T K^xfl^A-y 7 rSPt i 9fT*>*iS£ k 

k-r^»if*iB2 2 tfe»<o*MWM * y <z>«stfr8; . 

4 yy-tSmSXx-yT-k. 

Kilt S 31 6 Xf >y 7Wt£ i k Sr^fSI k-f 

2 1 ^ia«<7)^#*^ t y ^igtdTjfto 
z k ^fiitn is^ i 8 izf£»<&mtox * y ^ie 

[^BJ^Ifffl^lKByll 
[000 1 ] 



[0002] 

[^*^0Sffi] HRtc. a®mS;l/-7°(mT. r «M 
S^P-rj ?rDLL( delayed locked loop) kfE^) 
UL ^*jtq&yKfc^T. ^a-y^$rfflv^|i|»3^ 
tycortSP^ny^Sr. jBiEtW»^n<y^kjEll(^ 

aM@jt^-7°(i. >iob#pjis®s- 
[0003] Mk, t-tti-nnmktf^mzti&^x 

T&<?>mWimz£hit h tlib IZ . DRAM|*l§|5c7) ^ a . y ^ (- 

iiffl lt mi} zti&m&cr)?-? T?*xmi&m6fc 

[0004] ZCOXo %iSffltcr>mmcOfztb. DRAMp^jgp 

izm^hkv^ ^-9 -^xmmu^ti^ hot l 

t\ tAA(Th*PXT^^^)ktAC(T-^T^-fe^. 

iO, ii-i-taat^Six-evK^fls^^.yiOtttg^ 

[0005]gli±, «*<9fitflf tffi-S^*^ * y fc 

«tt»<C« 6 ^«*^< =E 'J (Ct? V , ft®? n -y ? < 
•y7ryy^$^, n%9u-v9t LXm^htlZ. 
[0006] Hlfcjj*3*vO*4J:'3fc:, 

tfcttSIW • TV)/XmZ. ftW>7 

0 -y ^ £*ttTflgtt? n .y ^ Sr^jfi^^A03^ Uy? 
n-y 7 rgp 1 0 0 k , a -y 7fci:^hg|!MWI^ 

1 1 1 ^^M: W o 7 7iJi: K l/7if S: 

sttr r h u-^is#*4*-r s /sA^r h l- xm ^> ^ 

7rg|51 1 2**tfMf» • 7H'^Ay7ril 1 0 

k, mmmn^-yyrui i i^^jwi-t^^(trs"j 

[0007] Hlfc^S*VT^4J:afc, 
T K UXgpti, ?f-gU^ o 7 S:SttT^ -y 7 r 'J 
|.^a>y^A-y7rgpi 00t: J; 0^§^rtSP^n 
7?A\ o-TKl^XXhn-7-fl^, *7A7^7 
Xha-^ff^ M*-77Hf-f. ^-y7°jl^fi 

[0008] 02ti, HI t^U^fiatcOKIBtffiS* 

ttj»ts»j» • TFisxtt-em^htimi® 

[0 009] l22K^£*rO>!,J;d£, ^gP^O y^ 
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[ooio] -f%hh, im?x3»,?tf±h±.tf&tm 

M«HS^-y7rai 1 ltei OWWSWS&a 
37>Hf3-^l 2 0KJ9#iItf>ifH*S-$&£3 
LX#n . 5^/8N9l9IS|jig#3fe£ 

[ooiii ttzw-ix. fiestwftwcffi^Ni*^* 

?-fcXBfH) fctAC(T-?T?-texi$l§]) t £-£*>-£t\ 
[00 12] 

c?T#>9, tAA(T Kl/XT^-feX^)i3j:t/tAC(T- 

? r ? * xmfS) 5W®» § nfc rta ? n 7 ? * § * 

[00 13] 

w&*mtethi&>mm w&mms\i. tew 

[0014] *^ajt#S^3l#:^ * U tt. ?rgfl? o >y 
? 77r 'J y ?f ht&bcnW 7 ? A7 7 r SPi . 
?rg&? o 7 ? K|a]R8 L£MI]5e;1— 7°? n >y ? (W 
T . DLL? o -y ? k ffi-T ) * £jfct $ ishvimfflBfeiV- 

r 'Jy?VC. DLL? n- y?i: Rig L£l«JflffI^£ 
4jftt4fcft<0W«i^^ -y 7 rgPi: . Jf»r F J^Xfl 
4 fctiCAS (column address strobe) fl-^Sr^flt^'-y 
7T l Jy/Lt, DLL?Q7?fcllJiL£m#£±j£-t 
ZtztbcOT F U-Xfl^-y 7 r S5*7t{±CASfi^s*>y 7 

[oo i 5] rtafflflw^fcra-T 

[00 16]*»«S^rS#^€yil DLL^RStt 
ftffi^-. DLLU-teyMl^ A'7-7 7 7°fi^\ -fc^7 
'J 7 V ••/ ^-Aj^fi-ffc i^-b^7 'J71/7 isj-m^rZ 
WILT, Dl±M«lt*$ itf ?n y ?HfflI-^££« 
-T&^sV)? n ■•/ ?ffl9Hff £ . Wo 7 ?fcj:tm'7 
-TvTWSWtT. &2 ?U7 ?££&•$-& ft#><7) 
?0 7 ?rSP?n7?£WtTDLL?P7? 

CASfI#fc J:t>'^6«JSfi-tS:Sfi U^ - 7 7 r U y?" 



«CASE# ; £ 2 ? n 7 ? » DLL? Q 7 ? , DLUMUMI 

u m 2 c Asft-^fc i i^as $ ix/c ci&im z s c a 

[00 17] iit, H2?07?. DLL?n 

7 ? i V? u 7 ? LT . % 3 ? n y ? 

^^■r * ? o 7 ?iEttai^ fix. t ^ $ ; t «fe 

[0018] £tz. $ DLLMHWl-^, J'rSBT KL- 

xfi-^ij it/mmBm^^m lta- 7 7 r y y? - 

RlK^il/art^TF^Xft-^. rtgB?C?7?. DLL 
? O 7 ? . DLL©] mSt^ s ^r-SPT- F 1/ Xff^fc i t>'¥P . 
«Efi^gfttT7 7^L. ftHTHUXiS-f-feJ:^ 

[0019] ? O 7 ?$lJ«gP^\ DLL^vSttftfi 

DLL U -fe 7 Fil-^. -t^7 'J7V7 aSIS^JJ 
i^M?;l/7 U 7> 7 y im^-cof^Sft^fi 1 0 titbcr>AJl 
«fc, AV-T7 7°fi#^J3Sg : L-CA^^I±S7jSr7 7 
f-L. ?D7?SS?fi^£iJ7J-ri.3ta6c7)^l77^ 

[0 0 20] 4fc. ?0 77M»*, Ay-T77 c fl 

mffillS:^' 7 7 r 'J y ?" L . flMI-r Sfe«X0S5 1 ^' -/ 7 
r*i. Hl^'7 7rgP«ffi7JS-®ftLTDLL?c7 7? 

*i^.y7-r«3& t . mats 7 -igm: <t 

0.«JfiSitTv^ii:*fa*H-s 4fc, DLl7\'7 7r 

[0021 ] -^T; ? P 7 7fgi)gP* { , DLL? D 7 ? 

? n 7 ?ii ±tf ? p 7 >aHKm-f§-Kie£-*-$85 2TSL/-N 
v7.r»t, ^2TSL^-y7rgP^tiJ7J^^tT. IB» 

*»fT, IBi&?n7?WW^ilSr^^l.fc^jI 

[0022] 4>t. CASA'7 7ra5*\ PLUWWfi^KJC 
¥ t T^hSliCASfS^- i: USE t <7)P^«EH $■ ^' 7 7 
T 'jy^$/3fcO£2A77ra$i:. H2^'77rgB 

[0 0 23] m2^"7 7rgP*\ *ifi5 7-lH]S§ 
*4LV\ 

[ 0 0 2 4 ] *fc . CAS^ 7 DLL*J«fS^. DLL 
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9v-y9$5£Vftm9v-y9Z%mLX. ftJWI-^^ 

m^^titz^U^mm^itLX 7 -y^htdsb^W, 
2?-vl-%&t$:mtX^Z>Zkim&l\\ f&2 

4LC\ ±iz. T9*zXQX8&. 1.5t/MTt3i 
&CkfrH4L^ 

[ 0 0 2 5 3 *»»Cffift¥iWM t U <7»*&ti. 
^?P7?££jfcTI>mXxy7°k, jUJ^Uy^ 
S-VN'.y 7rU >i/'-r-S>^2Xf--yTi: . jftaWp* ? k 

mmmizmm ttimmm^-y (pld ? a 7 ? 
3 xf y r k , mmm^ 777 ma =t txr k y 

XfS^-A-y 7 rgK^DLL? a 7 ? ^mf}-tim4 Xf 7 

[0 0 2 6] CASES' - y y r &tZ DLL ?p 

-y ? £ ^«^T7 7Z^h Z k t>m& L\,\ £ 

tz. § s> c dll ^ o . y ? t mmmzmm uz ftmm 
nm\mi%m^m-hXTyy"if. dll ^07? 

k?™«fl^k SrigfILT , $"J«vvy 7.r*(cJ: Off 
hti&ZktfmtLW 
[0 0 27] 4£. ££>(C. DLL7P7?kH»tofc|5] 

mLtzftmrY)/xm^z^m-hXTvrtt-thc\ 

•y 7*fr\ DLL7P y 7 fc K VXW%b £&mt& 

T YVMm>\- ; 7 r»fc J: yfffcfU £ k *<*f4 L 
^. 

[0 0 2 8] 4/;, rta«W«Hl#*T3-T-f 
y^53S5.XT-?7*fc v f3-f< y^f-yrtW 

&f&z.tim* Lv\ 1 . 5-*V?**»0lBlv 

[0029] 

mmm uzmmzmz i^vmrnizmw-tz . 

[ 0 0 3 0 3 03 (4, *f&ft<7m£<miR£to&*m# 

X * U fcrfcWSIHW ■ T F y 7P 7 70T"* 

ffi&*m#x*viztnf&fflw- TFi/xmz. 9^9 

Vv9 (EXT_CLK) JflfCA 7 7 r 'J y 7 n 7 7 
A7 7r3R3 0 0k, ^Ov^^''y7rg|53 0 OOffiTJ 

ZgttXn-m? Q 7 7 (EXT CLK) CPIJtl Lfc l*J§B7 P 7 

7 (DLL7P7 7) £^^6fc^M@III£/l'-7°(DLL) 
3 10k. DLL 3 1 0J: 0ffi*$/ifcrt3J^o.y^(PLL 
_CLK) tC|5]M t T ^MWfi-f' (CNTL ) i IWSBT b' U 
Xff-t (ADDR) £A >y 7 T U y T^SIMffll • T H y*A>y 
7rg|53 2 Ok. Mm ■ TVVX>^v7t®3 2 0fr$> 

$ tc/zWHtit* (buf_cntd zmrcmm-sfrHB. 

7^3-^3 3Qk*mz-X^&. 



[ 0 0 3 1 3 ifc. Mil - Th'UXM'.y7ra53 2 0 
j^SOWg^ (CNTL) &Sft Un' 7 7 T U y 7 LX . 

DLLi> p -y ^ (DLL CLK) k I^SBU/Srt|B«I«^(BUF_C 

NTL) £$jftt£fctf>OiW«fi-^A 'y 7 rg|5 3 2 1 k .^h 

gur k yxfi-^-(ADDR) Sr^ff la- -y 7 r y^ lt . dl 

L^ a -y 9 (DLL_aK) k LfertaST H l-Xft^- (BUF 
_ADDR) Sr^-rS/t^T YVXM^^y 7 rg|5 3 2 
2k£im>. 

[003 23 ^D-y^^'-y7rg|53 0 0{i. ^^Oy 
^ (EXT^CLK) 7 r 'J y/Lt . A-y 7 r 'J >"^"$ 
tvtz? P v ^ (CLKP 2 ) ££ffctS . ^hSB^ a »/ 9 (EXT_ 
CLK) k A y 7 T 1 yy^tltz Jxi y-y (CLKP 2) k COffifc 
Ji«fia**fifiRSE^-S. C«B§ra1H^«4^^. DLL 3 
1 0{±, DLL^D-y^(DLL_CLK). -ftsih^MW^-J 7 
T »J y tLfe ^ n -y ^ (CLKP 2 ) lZftm-t& O -y 
?^(DLL_CLKP 2) ££|frtl>. 

[0033 3 ©JWI-f-A v 7 rSP 3 2 1 (±. ^gBifHjfflM 
^ (CNTL) * gfl t X , l*IggS!IPfl-9- (BUF_CNTL) £ 

■rsia^N'y^ruy^-r^.. 4?t. I«I^N' 7 7 
rSG3 2 1 (i, A- 7 7 7 V yfztitzft&fflmm^iw 

CNTL) * 7 -y f - 1 T , DLL 9 n >y ^ (DLL__CLK) k 1UW$ 

[0 0 34 3 Th'kXfi-^yN*-y7rSP3 2 2{i, ^hgPT 
KUXm#(ADDR)^fiLA.y7r 'J>^"LT. 
h'l-'.Xf!^-(BUF_ADDR)2r£j£-t£* tfc. rFl/X(| 
^N"y 7rSP3 2 2(4, 7 r )) V?%tLtz.foUT V 
L-X<I^-(ByF_ADDR)^7-y^tT. DLL^ U -y 9 (DLL_ 
CLK)kBU«S*TtfJ*'fS. 37yFf'3-/3 3 0 
tt. VN'-y 7 r >J yrZtlfcftBMfflii^WF-StlTL) $■ 

[0 0 3 5 ] I2414. H3(C*Ufc*aHli«)SatWJB!ll 

tlhft&? V'V? (EXT_CLK) k . JSiaSSn/iDLL^ 
P -/ ^ (DLL_CLK) t ^^Bf^H* 5 
-bX'fo&. 

[003 6] H4fe*S*fCV^4J:'?te, DLL7 n y 7 
(DLL CLK) JiiMS^ P 7 7 (EXT CLK) fc {J^ls]^ LT V 1 

h . -ew^ft. ^ -y 7t 'J y 7'$n^i*igp*jfflifi-^(BUF 
cntl) k 7 7r'J y-yztitzftUT vuximim 

_ADDR) k(4. DLL^ P 7 9 (DLL_CLK) k Rffl tXl^lgU^ 

7n 7 7 tcaj^ § tit <nx . IBiS^^**^ * »J tcJt^ 

T7-feX^^B#^(tAA) **(Btcfflitt4i k j&^S 

[OO37]05(±. 03 tc* t7^*^BJ<OSUic?)Jg® 

^ L/c 7"p 7 7 !>„ 0 5 ^ $ fir v * S J: 0 (c . 
7P 7 7 A' 7 7 r 353 0 0 £-£*flil&2 7 a 7 7^ 

^5 1 0(4, ^gP7 D 7 9 (EXT CLK) £y S - 7 7 r L> y9' 

LX 7 7 r U y tltz 9 a >y 9 , -r^ri5 %9n>y9 
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(CLK) , %M Zilfz (CLKZ) tSlT/W-Tv T 

fi#(pwRUP) tmrc . 7 n 7 7KiS£B 5 3 0 js^cas 

7 •/ f-SS 5 5 0 £*WW-<635 2 7 n 7 7 (CLKP 2 ) 
[ 0 0 3 8 3 ^\%9 P 7 7 (EXT_CLK) fcA'y7rU 7 7" 

7 p y ? t <orat{i^fisgi**ffs-r & . - ^ra 

IS£$fi<^-.&fctf>, DLL 3 1 QlC-^ttlSDLLA-y7r« 
5 2 0(4. 04l^$ix-rt^«tdt^ *f-gfl?07?(E 
XT_CLK) k immfflt&dllfu 7 7 (DLL_CLK) . -f & 
fc^A 7 7 r 'J 77"£iX7t? n y 7 (aKP2 ) tttJjfrf £ 
DLL 7 P -y 7 (1^ (DLL_CLKP 2 ) ££j£t S . 
[0039] DLL 3 1 0(4. DLL^gt«t,fi^(DIS_DL 
L). DLLU-fe-y r-ff*§-(DLL_RESETZ). W-TyTfff 
(PWRUP) . -fe/1^7 U 7 U 7 ^ JLi£^ft-v(SREFREQ)*J 4£/ 
-b;W7y7l^ yi/jz.fi#(SR)^^tT, CAS(column add 
ress strobe) A -y 7 rSR5 4 0 ttzSbcn? P 7 

7SWS&5 OOt; DLL 3 1 0 rti5^»DLLi:*>_k#*) 
7 a 7 7 (RCLK_DLL) * %tfT . B?ffS\ffl&& XW< y 7 
r 'J 77'^T dfcft^DLLK-y 7 rg|55 2 0 £ . 312 7 
P 7 7 (CLKP 2 ) . DLLy \' 7 7 r SB 5 2 0 (DftJ)X$> h DLL 

2 7 n >y 7 (DLL_CLKP 2 ) io 4 7 n 7 7 SOfflfSP 5 0 
Oattttrdbft 7 a 7 ?jSJJttI5f(SEL_CLKZ) fcgtf 
"C. DLL 3 1 0(c4oT$Offl£ft£3fS4 7n7?(CLKP 
4 ) *4E-T *fctfwJ57 a 7 7»^ 5 3 0 t iffilX 

[0 04 0] DLLA-y7rSP5 2 0{±, y*rg&7 n «/ 7 (EX 

T CLK) Sr^ft IXS.-hlJP *} DLL7 O 7 7 (RCLK DLL) 

£«5§U A' 7 7r 'J >?"LT3fI2DLL7c> -y 7 (DLL_C 
LKP2)££fi5<.-f&, 

[004 1] DLLA7 7 rg|5 5 2 0 14, jISESS^ffM 
"$-&fl*»ffl<?M yA'-^SflliT^i. DLLKy 

[0 04 2] mm - T K U-XA-y 7 tUS 3 2 014, 7n 
7 ?*ijfJPSl5 5 0 0 WtB*ft^T'&6DLLi&tJt®«^(PLL_C 
TRLZ) . ^*^tfOCASff-^(CASZ)*3j:t>'*^«BE(VREF) 

£^(7"C A -y 7 r 'J yT'-t* tzibcOCI&Ji 7 7 r g? 5 4 
O h . CASA .y 7 rg|55 4 0<50f±i^T-J)^rta5CASfi-^(C 
AS2. CAS2ZL £12 7t7y 7 (CLKP2). DLLSS27P 7 
7(DLL_CLKP2). DLLrifflff-f- (DLL_CTRLZ) „ CASfl^- 
(CASZ) 43 itKS?Pl:JE(VREF) , CASK 7 7 rgB 

5 4 0 2: Wiffi i 7 -y f-t S tfxOCAS^ 7 f-gfl 5 5 
0 i; £ <li.T US . i i T140 3 fc* U^T H L'T.ft^ 
J<y y rg&3 2 2#CASA'y 7rgP5 4 0 £:CAS5 -yf-gP 
5 50fcl=fS^r£„ 

[0 04 3] i;-C^)Jt#8li.{4» tfttr*tf>iMflKJ:£ 

t cox-fo -5 r ; h ¥mtk* * y casii^- 

fi#M'.y7rSP3 2 1^^5 4 0' *3j;t/'5 5 0' 



{4 . CASft#^' -y 7 r SB 3 2 2 1*1 <7)#^ 5 4 0 tJ «t V 5 

5o.fc-e#if*iHtfl|js*^rts. *<ofc*. *^j](c 

B(t§CASA-y7rSB5 4 0 tCAS5 -yf-gP5 50tov> 

[0044] 06(4. msizTTsLtzmm • TYvxmz 

t5lf& /07 5 0 0 ^Bilit^tSBHT* 

86fc:*3*vtt*&J;d£, ^n.y7»JfWaS5 0 0 
(4. DLL#v£tt-ffc(disable)ft-f-(DIS_DLLK DLL'J-fe-y 
h (reset) ff-t(DLL_RESETZ). y\°V-T-y 7°ff-t(PWRU 
P) . 7 >- (SREFREQ) 4 V'-fe/W 

7 y 7 k 7 is Mmm LtvLumm* (dll_c 

TRLZ) 7 P 7 7 ^iRft# (SEL_CLKZ) t . 

[0 04 5] 7n-y^W«SP5 0 0tt.'A^6 0 0fc 
ilXSS15 7f«6 1 0**r*-$.'A:*J»6 0 0{4. IS 
1 0R7'- h 6 0 4 Srtfr LTgfIL£DLL#vSttW|<DI 
S_DLL) i: . DLL >J -b 7 hfl-t (DLL_RESETZ) i: . -fe/1^7 
y 7 k y (SREFREQ) t COffeaftSrft 3 . 4 

fc, S20R7'-h 6 0 5 ^^LT^flL^DLL^Sffift 

(d i sabl e) fl^-(DIS DLL) 4 tf-fc /l^7 U 7 1^ y *ft 

-^-(SR)«f^aft^#-5 . DLL RESET i; , SREFREQ 

*>4t/'DIS_DLLc7)V^-f^— O^'o^-y (logic h 
i«h)-C&£.4te. IS10Ry-h6 0 4fc«t->T»l h5 
7^776 0 l«4^7§tl. S2F5y^?602*s 
TTy^Sio^i). DIS_DLL^SR<73Vi-rfl* 1 
— o^'a^* 7 T*$)S^. H20R7'- r-6 0 5fc 
4-oT^3 h7>'> ; X76 0 3* s 5j-y$^l.. 

[0046] CC7)45^. b^7y'7760 1. 602 
434^6 0 3c7)«4. A?3gP6 0 OOffiTJ^SI*^® 

[0 04 7] mi y -yi-U6 10(4. A'7^777|f 
(PWRUPHCft-tSJE^fc tTA7^)g|56 0 0^^77 
f606t77fLT, Sffi|gmiflIS§6 0 7Sri>tT7 
n 7 73!S?^(SEL_CUE) *m*-r& . DLL$iJPff-^(D 
LL_CTRLZ) (4 , jlMEISS 608HU?n 7 ? iS^ft 
^ (SEL_CLKZ) & #1 S . 

[0048] 06CiT?S*l-OV&J:'5£, Hi 7>y^-g|5 

6 l 014. Sfffflv^niUMWffiHtcJ: 

[0049] 07(4. @5^L^W - TVU^mz 
tJftS ?D7 yA'7 7 r3t 3 0 0 5rf¥«C*-rH]S§llT' 
^>-S„ m7iz^ZtlX^&& olz^ 7n7^^'77rg|5 
3 0 0(4. »lA 7 7r*7 0 0t$£WWx£s&M7 
10&*L. 7n7^(CLK), Rls7P7 7(aKZ)tJ4 
tfny-T 7 Tft^-(PWRUP) ^SffLT . 0 5 £® Lfc 

7 a y 7 IBI&SP 5 3 0 4 t/CAS 5 7 5 5 0 Sr 
?*aefflvt&*i*ft 2 7 d 7 7 (CLKP 2 ) Sr^tK-rs . 

[0050] *lA'»y7 T aP7 0 0{4, JV7-T<y7fe 
#(PWRUP)tW$jeSfi: LT. 7n7 7(CLK)iKK7 
P 7 7 (CLKZ) t <7)^CO«fiEH^ ^" 7 7 7 'J y 7" LTiilS 
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[00 5 1 ] >Vl>A£sSiM7 1 0(4. SH^*>y7r*7 
OO^ai^SrSftLTmi-f yA-7 7 1 1, -fW>- 
75ISIIIlft7 1 2. lglNANDy-|-7 1 3i3 J;tfli?2 
yys ;_^7 x 4£;frLT82 7n>y?(CLKP2)££ifc-*- 

S. 

[0 0 5 2] 08 (4. @5C^L/-J$IJW ■ THPXgPt; 
fc(t£ 7t?>y 7Ig«j„ 5 3 0 £f«l(^1_S&_T<fc 
S. H8fc*§*lTH$J;?(C v 7n-y7Mg|S5 3 0 
J4 . IS 2 9 a >v ? (CLKP 2 L SB 2 DLL 7 n >y 7 (DLL_CLK 

p 2 ) is i V 9 a >x 7 igJRfi^ (sel_clkz) ix m 

3 9X1 y 9 (CLKP 4 ) & . 

[00 5 3] ?p^KWB5.30li 3fS2DLL7o-y 
7 (DLI._C1.KP2) k 7 D y 7 iSfRfl-f (SEL_CLKZ) k 

W> 1TSL (three state logic, TRI-STATE(R))y\"-y 
7rg|S800k. J|l2 7n'y7(CLKP2):io4U : '7o-y7 
8B?„# (SEL__CLKZ) HzXftt hW,2 TSL; \>7r»81 
Ok, m21SU<yyr^8 1 0wffi:ft£^tT3&4 7 
n -y 7 {CLKP 4) £ „:frr£fc#>«S 1 ft 7^8 3 0k. 
H4 7 n >y 7 (CLKP 4) £§H~CS&4 7 O >y 9 (CLKP 4 ) O 
yNVI/X„Sr^-tl>Jt46«il_SP8 2 0 fc . 7 

u-/9 msm (SET_CLKZ) (4 . 2^yA~^ifr 
LTSET_CLKZ2 3r£l£U 31 1 TSLKy 7 rgP8 0 0 k 
2 TSL; ^77-^81 Q fcCtltfj&fl&t 

[00 54] PM0Sh5>->>'X^8 4 0(4. X-f •yf-yT' 

2 0*>^m>t„^ft^«*_^«VvK^T-ft^« 

„:?V-K}4. yW^ymftifi omash ? y : J 

X98 5 0£„9ffl;V>*E*Jpfc:$:£, <I<0*§-£\ PMOS 

^358 3 a<ny)vy*7 yhyy ; Jx9 tf* y £ ftT . 7 

)i9>yymmmhti&£5iz^-&, -e^*. ztit> 

2^cr>byy> ; X9t,i: M ■yf-yTifrftfcSaHfcU ■ 

[00 5 5] H 9 <4. _5fc*LfcfM»- TFl^7.gfl_ 
fctt^CASA* 77T9540 Srl¥ffl(C*-tlSS-S_Tj) 
§. 09{:*$ti.T^SJ:dK s CASys;. y 7 T _54o 

DLLflJffl_#(DLL_Cr|tLZh y"hni5CAS„^- (CASZ) & J; 
tflS^lJEft^VREF : Reference Voltage signal) £^ 
ft LT A y 7 r V y 9 1 . rt&CAS (CAS 2 ) k 
ftfcflafcASfl^ (CAS2Z) k ££j£-fS . 
[00 56] CASA>y 7 r355 4 0<4. DLLSWfl^ (DLL 
_CTRLZ) Sr^fttT D 7 7p yx«_^(VREF) k^ 
CAS(f-^(CASZ) k^ralO^JEH^A'.y 7 T 'J y^-t^m 
2y^>y7rg|590 Ok. 3fS2yS'.y77S59 0 0O„71^ 
„fItT, FWASm^(CAS2)k^«K£ft£flgPCASfl 
^(CAS2Z)-k«r^j$-r&fc«><0SS2{±}*»9 1 0k£# 



[0057 ].JB2A» 7 rSB9 0 0t4. 3I?Se>_„$ 7 
H3IBKd:^TaiJft3*i , C#>), »2tti^gP9 l 0J4. 
Mlw^ y^-7£^/vTllf)£$ft-o^ . 

[0058] nio(4. ms^itzmm- t-huxs 

-y ^35 5 5 0 £l¥«Rc*^lfll«&ll-e$> 
CAS7>yf-$5 5 0(4. Mffff 1 0 0 0 kH2 7 -/ 

f-ani o i o tx-ffifcZiix^z . 

[0 0 59] Ml OiZ^tlX^tlolZ, CAS7>y^- 
SP5 5 0(i, pWASff-f (CAS2). RftSftj^flSBCAS 
ff^-(CAS2Z). H2 7 0'y7(CLKP2h H2DLL^O-y 
7(DLL_CLKP2). DLL§lJffllfI^(DLL_CTRLZ) . ^hSPCAS 
m (CASZ) „ it^H6«E„^( VREF) JffiLt77f 
L. H2 CASft^- (CAS 4 ) k m 2 R!)g § tltz C ASfi# (CAS 
4Z)k^f£-TS„ 

[0060] ftM 1 0 0 0t±. PLLM»„^(PLL_aR 
LZ) . m 2 DLL 7 a y 7 (DLL_CLKP 2 ) „ i 2 7 a v 
7 (CLKP2)(cMLTtfeiiiIK&ffo-CM«m-t(DLL0N_ 
CLKP 4 . C0M_CLKP 4 fc J: VDLLOFF_CLKP 4 ) Sr^B)c,-t 

[006 1 ] DLL$IJtPfi^-(DLL_CTRLZ) k^27a >y 9 
(CLKPZ)k(i. NANDT-'-b 1 0 0 lt,ZXJ}$tl&. 
ffllfl#(DLLLCTRLZ)klS2 7o-y 7 (CLKPZ) b 
X'fo h . #]» (DLL0FF_CLKP4 ) (i> N >f *UB«0» 

[0062] WWi-^(DLL0N_aKP4)(i. 4 yj\~9 
1 0 0 3 tTDLL|ljffl!ft-f-(DLL_CTRLZ) 2rRfe§ 

-fr. DLL#Jffll„4(DLL_CTRLZ) kl^2DLL7 n -y 7 (DLL 

CLKP 2 ) S: . NANDy— '> 1 0 0 4 Srf ijffl JW 

[ 0 0 6 3 ] ^ 2 DLL 7 D y 7 (DLL CLKP 2 ) *^ N-f tfM 

X'h <0 . DLLMffll^ (DLL_CTRLZ) j&« n -mit* & % 
„ , yW «®^$IJ»m-f (DLL0N_aKP4 ) Sr^-r 
ft. NANDy-L- 1 0 0 4<yD„7J{±. W<-7 100 5 
fcX^XK&Zilh. 

[0064] ttz, $Wfi^-(DLL0FF_CLKP4)i±. 4 > 
A'-^10 0 2CJ; oTNANDy- M 0 0 1 <7)&7)$:K 

i&z j tkhi\ti,zz.^x%titih. 

[0065] ©JWf^'(C0M_CLKP4){4. NANDy- h 1 
00 1. 1 0 04c7)tb7 L 3W*ffl-ri»NAND__„„l 00 
6«i iXMtlZ, 

[ 0 0 6 6. ] » 2 5 -/ f-i5 1 0 1 0 $lJffllft#(DLLON 
_CLKP4 . C0M_CLKP 4tiX t>'DLLOFF_CLKP 4 ) k [*)S|5CA 

sm-f (C AS 2 ) „ J: VWMk S ix/i pMgpcAsm^ ( CAS 2 Z) $r 
^ftLr^'y^-rS. ffS2 7-yf-3Sl 0 1 0(4. _»tM 

mt t? =fc ->xnm?z> c k s . 

[0067] *^^W4. ±_L/c*?i U*!Ht«0 

(Dx^zt^z^t&^tih^X'hi. ±tz. if%m^> 
m^m\tittwizmmw;<o%\m£iii-&mxfcti 
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[0068] 

fiJfflL^3®^£^ra?ny?k LT. tAA(TH 

y #kJLt t M < t £ 6 fc» . f-y r c?)ttsg £ r&j± § * 4 

£ k * S T'£ 4 fc ^ 5 ft tifdfomtb 4 

[01] tfcfcwSffiKft S * U tci3(t4 ffiijff 

' • TK^X^£*-f:/n-y;/-0r£>4. 

[02 ] 0 1 C^LfcftJfe^KSS^aWM*: »J (C 
£tt4 §W • 7 K U^atTffl fefi*^? o 7 9 t rt 

[ 04 ] 03 fc* Ltz^m^mmmmizm^m 

O y ? (EXT CLK) fc jIgB£$iTjfc|*i»? O -y ? (DLL_ 

CLK) t nm>tm&&7ii+fi J 5 y?1-*r- V X'h 4 . 

[05] .03 \z.^tzimwnmk<mmz\%h¥m 

[06 3 05lc*L*:ifHjffll • TY^xmzm&fV 



v 7M®mzmMi,z^-f®mmx'$>&. 

[073 msiz^ttzum- rKvxattJttft^o 

[0.8] 05^tkL^$iM- T KUXgP(cfett4^a 
-y ^iaWB*PIIfc5rr 0WC&4. 
[09] 05£*L£$IJftP- Th'^XgPtfc(t4CAS 

[010] 0 5 £tk Lfc#J» • T K UXWttsftSCA 
S5 >y ^^!¥ffl(c^®(^0TS)4 . 

[^COfftBJ] 



[013 



3 0 0 




3 1 0 


g®H£;l/-r(DLL) 






3 2 1 




3 2 2 




3 3 0 




500 




530 




540 




5 50 


CAS^-yf-gP 


EXT#CLK 




CLKP2 


IS2?0-y? 


DLUCTRLZ 




CNTL 




ADDR 




BUF#CNTL 




BUF#ADDR 




CMD 






,110 



EXT_CLK 
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[112] 



EXT_CLK 



IKT.CIK 



1.6ns 1 



[H3] 



CLKP2 



^300 



EXT.CUC 



^310 



DLL 



BUF.CN1L 



DLLCLK 



CHTL 



ADCR j 




[04] 



EXT.CW 



DLLCLK 
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[05] 




i 

I 
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( 1 2) 32 00 2 
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[07] 
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[118] 



[ — I — i 



O 1 

oo 



ir 

I 



8 



1 



o 





r 




a 






SETJ* 




SETJB 




a 



f 



8 



A 



A 
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(15) 3200 2- 
[010] 



56677 (P2002- 




* i 

r 

(16) 32002-56677 (P2 0 0 2-56 65$ 

F^-A(##) 5J106 AA03 CC03 CC59 DD21 DD24 
DD26 DD42 JJ07 KK02 
5M024 AA49 BB27 BB35 BB36 DD79 
DD83 DD85 EE05 GG01 JJ02 
JJ38 PP01 PP02 PP03 PP07 



